Leptin inhibits norepinephrine efflux from the hypothalamus in vitro: role of gamma aminobutyric acid.
Leptin, a hormone secreted by adipocytes, produces a number of central and neuroendocrine effects, the mechanisms behind which are not completely understood. Hypothalamic norepinephrine (NE) is involved in many of the neuroendocrine effects that are associated with leptin. Therefore, we hypothesized that leptin could affect hypothalamic NE activity to bring about its central and neuroendocrine effects. Because gamma aminobutyric acid (GABA) is known to affect the release of NE, we also tested the possibility that leptin-induced changes in NE could be mediated through GABA. The mediobasal hypothalami from adult male rats were incubated in an in vitro incubation system for four consecutive incubation periods of 60 min each at 37 degrees C in Krebs Ringers Henseleit (KRH) solution in an atmosphere of 95% O(2) and 5% CO(2.) After determining the basal release, the hypothalami were challenged with 0, 0.1, 1 or 10 nm of leptin, bicuculline (a GABA-A receptor antagonist; 10 microM) and bicuculline (10 microM) +10 nM of leptin during the second incubation period. Residual effects of leptin were measured in the third incubation where tissues were incubated with KRH alone, and the viability of tissues was determined in the fourth incubation when tissues were exposed to high K(+) KRH. NE levels in the incubation medium were measured using high-performance liquid chromatography with electrochemical detection (HPLC-EC). Leptin inhibited NE efflux from the hypothalamus in a dose-dependent manner. Moreover, incubation of hypothalami with 10 nM of leptin and bicuculline, a completely blocked the leptin-induced decrease in NE efflux. These results demonstrate for the first time that leptin could act directly on the hypothalamus to inhibit NE efflux through GABA. It was concluded that leptin could probably produce its central and neuroendocrine effects by modulating NE and GABA levels in the hypothalamus.